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(54) INK JET RECORDING DEVICE EQUIPPED WITH INK SUPPLIER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ink jet 
recording device equipped with an ink supplier which 
prevents ink leakage when the supply of electric power 
from a main power supply is shut off in the interruption 
of service and the like while ink is supplied to an ink 
storing part of a print head for the ink jet recording 
device, and enables the quantity of the ink in the ink 
storing part to be correctly managed. 
SOLUTION: In the ink jet recording device equipped with 
the ink supplier of the print head, a drive control means 
controls the drive of each actuator at a lower driving 
current for the actuator than during the supply of the 
electric power from the main power supply as soon as 
the electric power is supplied from a secondary power 
supply when the power supply of a main power supply 
shell is shut off after the start of the control of an ink 
supply operation. Additionally, an ink supply operation 
control means controls the ink supply operation 
according to the electric-power state of the secondary 
power supply. When the supply of the ink is not completely finished, the ink is supplied again 
after a return to the main power supply so as to supply the ink of quantity equivalent to a 
shortfall. 
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3 * NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] It is ink supply equipment for supplying ink to the ink reservoir section of the print head of an 
ink jet recording device from the ink supply equipment section. Said print head and said ink reservoir 
section are carried on carriage. Said ink reservoir section It connects with said ink supply equipment 
section by drive control of the actuator for scanning said carriage through opening. In the ink jet 
recording device equipped with the ink supply equipment which was constituted so that it might 
dissociate, and was constituted so that said ink supply equipment section could perform ink supply in 
said ink reservoir section by drive control of the actuator for ink supply When the electric power supply 
from a main power supply is disconnected after the ink supply actuation initiation by said ink supply 
equipment, By the power- source change control means changed to an electric power supply from 
secondary power, and said power-source change control means The drive control means which carries out 
drive control of said each actuator for the drive current of each of said actuator with a current lower than 
the time of main power supply supply when a power source is changed from a main power supply to 
secondary power, The ink jet recording device equipped with the ink supply equipment characterized by 
having the ink supply actuation control means which performs ink supply motion control according to the 
power condition of said secondary power. 

[Claim 2] It is the ink jet recording device equipped with the ink supply equipment indicated by claim 1 
characterized by said ink supply actuation control means completing said ink supply actuation when the 
power condition of said secondary power was sufficient electric energy to complete said ink supply 
actuation. 

[Claim 3] When the power condition of said secondary power is not sufficient electric energy to complete 

said ink supply actuation While said ink supply actuation control means stops said ink supply actuation 

and completing separation with said ink reservoir section and said ink supply equipment section at least 

The ink jet recording device equipped with the ink supply equipment indicated by claim 1 characterized 

by memorizing the amount of supply until ink supply actuation stops, resuming ink supply actuation 

when a main power supply returns behind, and supplying the ink of an insufficiency. 

[Claim 4] Said secondary power is the ink jet recording device equipped with the ink supply equipment 

indicated by claim 1 characterized by being the battery which can be charged thru/or 3. 

[Claim 5] The ink jet recording device equipped with the ink supply equipment indicated by claim 1 

characterized by having a means to warn when a means to detect the electrical potential difference of said 



secondary power is established and the electrical potential difference below predetermined is detected 
thru/or 4. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ink jet recording apparatus equipped with the ink 
supply equipment for supplying ink to the ink reservoir section of the print head of an ink jet recording 
apparatus especially about the recording apparatus which forms an image on a record medium. 
[0002] 

[Description of the Prior Art! In recent years, colorization, improvement in- the- speed, 
highly-minute-izing, and high definition-ization etc. progresses, and the field of image recording 
equipment can output now the high definition image of a photograph tone so much. The need of a 
high-speed machine [ especially ] as a common device by network connection etc. has also been increasing. 
[0003] While reducing ink supply frequency and making the running cost of a device reduction-ize in such 
flow by making the amount of ink possession used for record increase in an ink jet recording device, it is 
necessary to raise maintenance nature. As one of the countermeasure of the, from the former as 
equipment which supplies ink to the ink reservoir section of the print head of an ink jet recording device 
from the ink supply equipment section In the ink jet recording device which carried said print head and 
said ink reservoir section on carriage Said ink reservoir section is moved to said ink supply equipment 
section, said ink supply equipment section is connected through opening prepared in said ink reservoir 
section, and the method of supplying ink to the ink reservoir section is proposed. 
[0004] 

[Problem(s) to be Solved by the Invention] In said ink jet recording device, in order to supply ink to the 
ink reservoir section from the ink supply equipment section after connecting the ink supply equipment 
section and the ink reservoir section in a pipe in order supply ink to the ink reservoir section of a print 
head and to move the carriage which carried the ink reservoir section to the ink supply equipment section 
and, it is necessary to carry out drive control of the actuators, such as carriage, a supply valve, and a 
booster pump. 

[0005] However, when cutting of the current supply line by interruption of service or sudden accident etc. 
occurred after ink supply actuation initiation and during ink supply control, and actuation of an actuator 
stopped in an instant, migration control, valve control, or pump control of carriage will be mistaken, and 
there was a possibility of causing the ink leakage from a connection part etc. Moreover, when the main 
power supply had cut during ink supply, there was a possibility that the amount [ finishing / supply ] of 
ink might become unknown, and it might become impossible to manage the amount of ink of the ink 



reservoir section correctly after a main power supply return. 
> [0006] 

[Means for Solving the Problem] The ink jet recording device equipped with the ink supply equipment of 
this invention that the above-mentioned problem should be solved It is ink supply equipment for 
supplying ink to the ink reservoir section of the print head of an ink jet recording device from the ink 
supply equipment section. Said print head and said ink reservoir section are carried on carriage. Said ink 
reservoir section It connects with said ink supply equipment section by drive control of the actuator for 
scanning said carriage through opening. In the ink jet recording device equipped with the ink supply 
equipment which was constituted so that it might dissociate, and was constituted so that said ink supply 
equipment section could perform ink supply in said ink reservoir section by drive control of the actuator 
for ink supply When tbie electric power supply from a main power supply is disconnected after ink supply 
actuation initiation and it changes to an electric power supply from secondary power, by the power-source 
change control means and said power- source change control means The drive control means which carries 
out drive control of said each actuator for the drive current of each of said actuator with a current lower 
than the time of main power supply supply when a power source is changed from a main power supply to 
secondary power, It is characterized by having the ink supply actuation control means which performs ink 
supply motion control according to the power condition of said secondary power. 

[0007] Furthermore, when the power condition of said secondary power is sufficient electric energy to 
complete said ink supply actuation, said ink supply actuation control means is characterized by 
completing said ink supply actuation. 

[0008] Moreover, when the power condition of said secondary power is not sufficient electric energy to 
complete said ink supply actuation, while said ink supply actuation control means stops said ink supply 
actuation and completing separation at least, the amount of supply until ink supply actuation stops is 
memorized, when a main power supply returns behind, ink supply actuation is carried out again, and it 
carries out supplying the ink of an insufficiency as the description. 
[0009] 

[Embodiment of the Invention] Drawing 1 is a drawing explaining the configuration of the recording 
device which can apply this invention. A control circuit (CONT) 1 is a control circuit which controls the 
whole recording device of this invention, it consists of non-illustrated CPU, RAM, NVRAM (nonvolatile 
memory), ROM, an I/O Port, a DMA controller, the PUROGUMA bull timer, an interrupt controller, an 
actuator drive control circuit, an interface control circuit, etc., and the print station (PRT) 2 is equipped 
with a print head, carriage, a print media conveyance device, ink supply equipment, etc. 
[0010] If ink supply is required so that it may state later, a control circuit 1 will perform motion control of 
a recording device as a whole, such as performing ink supply motion control, while performing a printout 
according to the demand from the host computer connected to said ROM through the interface if needed 
according to the program stored beforehand. 

[0011] It is the power supply unit which is shown all over [ 3-8 ] drawing. 3 The electric power supply line 
to a control circuit 1, The main power supply to which 4 supplies a switcher to a recording device and 5 
supplies power at the time of usual (PWRl), The secondary power constituted from a cell in order that 6 
might supply power in an emergency (PWR2), A change signal is sent while changing a switcher 4 to a 
secondary power 6 side, if 7 is always supervising the electrical potential difference of a main power 
supply 5 and interruption of service etc. detects the sag of a main power supply 5. The power-source 



change control means which notifies that to a control circuit 1 with means, such as interruption, (PSC), 8 
is a secondary power electrical-potential-difference detector (PDT) which is monitoring the supply voltage 
of secondary power 6 continuously, sends a detection signal when below a predetermined electrical 
potential difference is detected, and notifies that to a control circuit 1 with means, such as interruption. 
In addition, said secondary power 6 is possible also for constituting using the cell which can be charged, 
and may add a charge control circuit in that case. 

[0012] With reference to drawing 2 -10, the 1st example of the ink supply equipment of this invention is 
explained. In drawing 2 , 10 is the ink reservoir section which supplies ink to a print head, and is carried 
on non-illustrated carriage with the print head. Said ink reservoir section 10 has the 1st liquid room 11 
and the 2nd liquid room 12 which are open for free passage through the free passage way 15. The 1st 
liquid room 11 has the supply way 16 which is open for free passage to a non-illustrated print head while 
being filled with the liquid absorber 13. The ink stored in the 2nd liquid room 12 permeates said liquid 
absorber 13 gradually through said free passage way 15. As for the ink which permeated said liquid 
absorber 13, a complement is supplied through said supply way 16 to a print head at printing (in the 
direction of arrowhead A) . 

[0013] The liquid absorber 13 consists of porous ingredients, for example, foamed plastics, or foamed 
rubbers etc., and the pore forms the capillary tube to ink. 14 is opening prepared in the 2nd liquid room 
12, and is connected with the delivery pipe 23 of the ink supply equipment section 20 later mentioned at 
the time of ink supply. 

[0014] Fixed equipment of the ink supply equipment section 20 is carried out at the body side of an ink jet 
recording device. The ink supply equipment section 20 is the thing of the format which supplies ink using 
a water head difference, and is constituted from this example by the delivery pipe 23 connectable with the 
opening 14 of said 2nd liquid room 12 at the time of the ink stockroom 21, the supply valve 22, and ink 
supply actuation. Drive control is carried out with a non-illustrated actuator by the drive control means 
included in the control circuit 1, and the supply valve 22 is constituted so that the switching action of a 
valve can be performed if needed. 

[0015] At the time of ink supply, drive control of the actuator which is not illustrated [ which scans 
carriage for the carriage which carried the ink reservoir section 10 in the direction of drawing Nakaya 
mark B by said driving means at the time of printing actuation ] is carried out, and it is made to move to 
the physical relationship shown in drawing 3 from the physical relationship shown in drawing 2 
("connection actuation"). The halt location of the ink reservoir section 10 at this time is set as the location 
which does not advance at the time of the usual printing actuation, and it is constituted so that 
unnecessary load movement may not be given to carriage at the time of printing actuation. 
[0016] And as shown in drawing 3 , the ink of the amount of requests can be supplied to the 2nd liquid 
room 12 from the ink stockroom 21 by opening the supply valve 22, where a delivery pipe 23 is connected 
to opening 14. After ink supply is completed, the supply valve 22 is closed, drive control is carried out, the 
actuator whose carriage which carries the ink reservoir section 10 in hard flow with the time of 
connection actuation is not illustrated is moved, and it returns to the condition of drawing 2 ("separation 
actuation"). 

[0017] Drawing 4 and 5 are drawings explaining the relation between the drive rate to. the drive time 
amount of the actuator which carries out drive control of said carriage and said supply valve, and a drive 
current. D rawing 4 expresses the relation between the drive rate to the drive time amount at the time of 
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the electric power supply according [ drawing 5 ] the relation between the drive rate to the drive time 
amount at the time of the electric power supply by the main power supply 5, and a drive current to 
secondary power 6, and a drive current. 

[0018] At the time of the electric power supply by the main power supply 5, said drive control means 
carries out drive control of the actuator with the biggest possible drive current, makes ink supply motion 
control perform at a high speed, shortens time amount which ink supply actuation takes, and makes the 
minimum the latency time of printing by ink supply actuation. 

[0019] This invention enables it to supply power from the secondary power 6 which consisted of cells in 
emergency by interruption of service etc. as above-mentioned. By the way, although it will become 
possible like the electric power supply by the main power supply 5 as shown in drawing 4 to carry out 
drive control of the actuator if thousands mAh(s) seen recently also use a certain mass cell, the mass cell 
is expensive and the size is also large. Therefore, in order to build this in an ink jet recording device, cost 
goes up, and the size of the whole equipment also becomes large and has a problem. 

[0020] Then, as a desirable example of this invention, it proposes adopting cheap and small small 
capacity cells, such as a dry cell, for example. In this case, since the capacity of a cell becomes small, like 
[ in the case of the electric power supply by the main power supply 5 as shown in drawing 4 ], a big drive 
current cannot be given to an actuator, but it becomes a power failure depending on about [ stopping 
being able to correct ink supply motion control ] and the case, and a possibility of stopping on the way also 
has ink supply actuation. 

[0021] Therefore, in order to avoid such a situation, as shown in drawing 5 , said driving means carries 
out drive control of the actuator with a drive current lower than the time of the electric power supply by 
the main power supply 5, and performs supply motion control certainly. When a main power supply 5 is 
disconnected during ink supply actuation by this, even if secondary power 6 is the cell of small capacity, 
ink supply actuation can be made to be able to complete, and the ink leakage from the connection parts of 
said ink reservoir section 10 and the ink supply equipment section 20 can be prevented. 
[0022] Drawing 6 is the schematic diagram showing change of the cell residue of secondary power 6, if the 
secondary power electrical-potential- difference detector 8 always supervises the change while the ink jet 
recording apparatus is operated, and the electrical potential difference of secondary power 6 becomes 
below predetermined level (i.e., if the cell residue of secondary power 6 becomes below predetermined 
level), as mentioned above, will send a detection signal, and will notify that to a control circuit 1. 
[0023] For the inside of drawing, and a continuous line, the cell of "normal level" and a broken line are the 
cell of "inside level", and an alternate long and short dash line. Electrical-potential-difference change of 
the cell of "smallness level" is shown. Moreover, a points are times of having not given the load to a cell, b 
points are times of beginning to give a load, at for example, the time of starting excitation of the motor coil 
of an actuator, and c points show the time T hours after giving a load. V - one V - two - V three - a ■■ 
a point - it can set - " - normal - level - 11 - " - inside -• level ~ " - " - smallness - level - " - each - a 
cell - an electrical potential difference - it is - V - one - 1 V two - • - V - three - ' - c a point it 
can set - each ~ a cell - an electrical potential difference - it is . If V4, V5, and V6 are the reference 
voltages for judging the level of the electrical potential difference of the cell in c points and the electrical 
potential difference of a cell is more than V4, in c points the cell It judges with it being the cell of "normal 
level", judges with it being the cell of "inside level", if it is less than [ more than V5V4 ], and judges with it 
being the cell of "smallness level", if it is less than [ more than V5V6 ], and if it is less than [ V6 ], it will 



judge with it being the cell of "nothing level." 

[0024] Hereafter, in the case of two (the ink supply motion control at the time of (b) usual, and the ink 
supply motion control in (b) emergency), it divides, and the ink supply motion control in the ink jet 
recording device equipped with said ink supply equipment is explained. Such ink supply motion control is 
included in the control circuit 1, and is performed according to the program beforehand stored in ROM. 
[0025] In addition, when the electric power supply from a main power supply 5 stops before ink supply 
actuation initiation, without changing to secondary power 6, the whole equipment stops and it warns an 
operator by approach which is mentioned later. 

[0026] Moreover, the power condition of secondary power 6 is always grasped in the control circuit 1 using 
the detecting signal from the secondary power electrical-potential- difference detector 8, as described 
above. Therefore, a condition the electrical potential difference of secondary power 6 does not almost have 
nothing profit in the supply actuation in emergency very low before ink supply actuation is started (for 
example, it sets to drawing 6 ) when a cell is judged to be "smallness level" or "nothing level" At least, the 
supply valve 22 is closed, and when the condition that separation actuation cannot be performed is 
detected by the secondary power electrical-potential-difference detector 7, while being able to be made not 
to perform ink supply actuation beforehand, it warns by approach which mentions that later to an 
operator beforehand. 

[0027] (b) Usually, ink supply motion control at the time (see drawing 7 and 8) 

Usually, the ink supply motion control at the time means the ink supply motion control for ink supply 
actuation in case power is chiefly supplied from the main power supply 5. 

[0028] Drawing 7 is a flow chart which usually explains the ink supply motion control at the time, and as 
shown in drawing 4 , it is the flow chart carry out [ flow chart ] drive control of the actuator with a drive 
current high enough, and it was made to make ink supply motion control perform at a high speed. 
Drawing 8 is a flow chart which shows the detail of the supply processing (steps S3 and S43) in drawing 7 
and drawing 10 mentioned later. 

[0029] Usually, the ink supply motion control at the time is started by having inputted into the control 
circuit 1 the detection signal which detects that the liquid level of the 2nd liquid room 12 fell to 
predetermined level. 

[0030] An ink supply actuation control means makes said connection actuation perform at a high speed by 
carrying out drive control of the actuator with a drive current high enough in step SI, first, as shown in 
drawing 4 , as shown in drawing 7 . That is, a high speed is made to move the ink reservoir section 10 to 
the location shown by drawing 3 from the location shown in drawing 2 . Next, in step S2, by carrying out 
drive control of the actuator with a drive current high enough, as similarly shown in drawing 4 , the 
supply valve 22 is opened at high speed, and supply processing is performed at step S3. 
[0031] The detail of supply processing of step S3 is shown in drawing 8 . When supply processing is 
started, a timer starts to coincidence at step S21, and it is made to start measurement of supply time 
amount. Then, it judges whether the change signal of the purport which the electric power supply from a 
main power supply 5 was stopped, and was changed to secondary power 6 in the electric power supply at 
step S22 was notified to the control circuit 1 by interruption etc. Naturally, while carrying out ink supply 
actuation at the time of the electric power supply from a main power supply 5, since there is no notice of 
interruption of a change signal, it progresses to step S24 and performs the amount calculation of supply. 
Next, if it judges whether supply was completed at step S25 and supply is not completed, it returns to 



step S22. When it judges that supply was completed at step S25, a timer is made to reset at step S26. 
[0032] Progress to step S4 of drawing 7 after that, drive control of the actuator is carried out with a drive 
current high enough, and close the supply valve 22 at a high speed, and are step S5, drive control of the 
actuator is carried out with a drive current high enough, separation actuation is made to perform at a 
high speed so that it may become the physical relationship shown, the original physical relationship, i.e., 
drawing 2 , and ink supply motion control ends. 

[0033] (b) Ink supply motion control in emergency (see drawing 8 -10) 

The ink supply motion control in emergency means the ink supply motion control for the ink supply 
actuation in emergency started when the electric power supply from a main power supply 5 is stopped by 
interruption of service etc., an electric power supply is started by secondary power 6, the power-source 
change control circuit 7 sends a change signal and that has usually been notified to the control circuit 1 by 
the interruption means after the ink supply motion-control initiation at the time. 

[0034] Drawing 9 is a flow chart explaining the ink supply motion control in said emergency by the ink 
supply actuation control means. Drawing 10 is a flow chart which shows the low-speed ink supply motion 
control in drawing 9 , and in order to end ink supply actuation certainly although it is a low speed if it 
says in more detail, as shown by drawing 5 , it is the flow chart which shows the low- speed ink supply 
motion control by the ink supply actuation control means performed by carrying out drive control of the 
actuator with a drive current usually lower than the time by the drive control means. 
[0035] By the way, when [ various ] a secondary power change signal is notified to a control circuit 1 after 
the ink supply motion-control initiation at the time, are just going to be assumed, but in order to give 
explanation brief, it usually explains by dividing into some cases. 

[0036] Usually, when a change signal notifies a power-source change in a control circuit 1 during 

high-speed connection actuation ( drawing 7 step Si) of the ink supply motion control at the time; as 
shown in drawing 9 , an ink supply actuation control means warns an operator of the purport from which 
it is step S31 and the electric power supply was changed to secondary power 6 by it when the 
above-mentioned power-source change was notified to the control circuit 1 by interruption in an 
annunciator or a beep sound. Or when the interface connected to the recording device can communicate 
bidirectionally, it warns of that by a message etc. through a host computer on the computer which an 
operator is using. 

[0037] Then, it judges whether whether step's S's32 being enough as the electric energy of secondary 
power 6 and a cell are "normal level", and if a cell is "normal level", low-speed ink supply motion control 
shown in drawing 10 will be performed. 

[0038] Drawing 10 is taught by drawing 7 , and after low- speed ink supply motion control begins, all steps 
of operation are shown. Here, as above-mentioned, during the high-speed connection actuation at the 
time ( drawing 7 step Si), since the case where a change signal notifies a power-source change to a control 
circuit 1 is assumed, it usually progresses from said step^S32 at step S41 of drawing 10 . That is, drive 
control of the actuator is carried out with a drive current lower than the high drive current (usually drive 
current at the time) till then, and it is made to move at a low speed to the location which shows the 
carriage which carried the ink reservoir section 10 to drawing 3 , and at step S42, drive control of the 
actuator is carried out with a drive current lower same usually than the time, the supply valve 22 is 
opened at a low speed, and supply processing is carried out at step 43. 

[0039] The detail of supply processing of step S43 is shown in drawing $ . When supply processing begins, 



a timer starts at step S21 to coincidence, and measurement of supply time amount is made to start. Then, 
it judges whether the change signal of the purport which the electric power supply from a main power 
supply was stopped, and was changed to secondary power in the electric power supply at step S22 was 
notified to the control circuit 1 by interruption etc. Here, since there was a change, it progresses to step 
S23 and judges whether whether the electric energy of the cell of secondary power 6 being enough and a 
cell are "normal level." In step S23, by the electric energy of the cell of secondary power coming out 
enough, since a certain thing is decision ending at step S32, it progresses to step S24 about the first 
decision at least. Then, if the amount calculation of supply is performed at step S24, it judges whether 
supply was completed at step S25 and supply is not completed, step S22 is made to maintain the supply 
valve 22 in the open condition with return and a drive current usually lower than the time, and ink 
supply is continued. 

[0040] If completion of ink supply is judged at step S25, a timer will be reset at step S26. And drive 
control of the actuator is carried out with a drive current usually lower than the time by step S34, close 
the supply valve 22 at a low speed, separation actuation is made to perform at step S35 similarly at a low 
speed, and ink supply motion control is ended. It forbids actuation of printing etc. and controls the power 
consumption of secondary power until a main power supply 5 usually returns normally after ink supply 
motion-control termination unlike the time. 

[0041] (**-2) Usually, when a change signal notifies a power-source change in a control circuit 1 during 
supply processing ( drawing 7 step S3) of the ink supply motion control at the time; like the above (low l), 
as shown in drawing 9 An ink supply actuation control means is step S31, when the above-mentioned 
power-source change is notified to a control circuit 1 by interruption. It warns an operator of the purport 
from which the electric power supply was changed to secondary power 6, then judges whether step S32 is 
enough as the electric energy of the cell of secondary power 6, and if the electric energy is enough, 
low-speed ink supply motion control shown in drawing 10 will be performed. 

[0042] Here, as above-mentioned, during the ink supply at the time ( drawing 7 step S3), since the case 
where a change signal notifies a power- source change to a control circuit 1 is assumed, it usually 
progresses from said step S32 at step S43 of drawing 10 . The detail of step S43 is as being shown in 
drawing 8 , repeating and performing step S25 from step S22 like the above (low l) until ink supply 
judges it as completion at step S25, since it is [ ink supply ] under processing here, makes an open 
condition maintain the supply valve 22 with a drive current usually lower than the time, and continues 
ink supply. 

[0043] If completion of ink supply is judged at step S25, ink supply motion control will be ended like the 
above (low l). Too, as well as the above (low l), it forbids actuation of printing etc. and controls the power 
consumption of secondary power until a main power supply 5 returns normally after ink supply 
motion-control termination. 

[0044] It is the case of the above Cow l). (**-3) And the power condition of secondary power If it puts in 
another way when it is the electric energy of extent which closes the supply valve 22 at least and can 
perform separation actuation, although it is not sufficient electric energy for making all ink supply 
actuation complete When the cell of secondary power 6 is "inside level" in drawing 6 ; in this case After an 
ink supply actuation control means, warns an operator at step S31, at step S32, its electric energy of 
secondary power 6 is not enough, namely, it judges that a cell is not "normal level", and progresses to step 
S33. At step 33, it judges whether the supply valve 22 is open, here - high-speed connection - since it is 



working, it has closed, and progresses to step S36, drive control of the actuator is carried out with a drive 
current usually lower than the time, and the supply valve 22 moves the carriage which carries the ink 
reservoir section 10 to the location of drawing 2 . and makes separation actuation complete at a low speed 
[0045] Furthermore, at step S37, the amount of ink supply supplied by the time the supply valve 22 closed 
is computed (here, since.no ink supply is performed, it is real zero.), by step S38, said computed amount of 
supply is memorized to NVRAM, and ink supply motion control is ended once. In this case, the electric 
energy of the above-mentioned secondary power comes out enough, and that of actuation of printing etc. 
being forbidden until a main power supply 5 returns normally is the same as that of a certain case. 
[0046] Although not illustrated by drawing 9 , when a main power supply 5 returns behind, an ink supply 
actuation control means resumes ink supply actuation ignited by the amount which deducted the amount 
of supply memorized by said NVRAM from the insufficiency of need supply, i.e., the amount, not being 
zero, and supplies the ink of said insufficiency. 

[0047] If it is the case of the above Cow 2) here, and it puts in another way when it is the electric energy of 
extent which closes the supply valve 22 at least and can perform separation actuation although the power 
condition of secondary power is not sufficient electric energy for making ink supply actuation complete 
like the above, in drawing 6 , the case where the cell of secondary power 6 is "inside level" will be 
explained. 

[0048] After an ink supply actuation control means warns an operator at step S31 also in this case, at step 
S32, the electric energy of secondary power 6 is not enough, namely, it judges that a cell is not "normal 
level", and progresses to step S33. At step 33, it judges whether the supply valve 22 is open. Here, since it 
is ink supply processing, the supply valve 22 is opened, progresses to step S34, is a drive current usually 
lower than the time, and closes the supply valve 22 immediately at a low speed. At step S35, a timer is 
suspended to coincidence, it is followed, drive control of the actuator is carried out by the current usually 
lower than the time, the carriage which carries the ink reservoir section 10 is moved to the location of 
drawing 2 , and separation actuation is made to complete at step S36 at a low speed. Furthermore, at step 
S37, the amount of ink supply supplied by the time the supply valve 22 closed is computed, by step S38, 
said computed amount of supply is memorized to NVRAM, and ink supply motion control is ended once. 
And when actuation of printing etc. is forbidden and a main power supply 5 returns behind until a main 
power supply 5 returns normally, an ink supply actuation control means resumes ink supply actuation, 
and supplies the ink of an insufficiency. 

[0049] (**-4) Although it was the case where a change signal notified a power-source change to a control 
circuit 1 and step S23 was usually enough as the electric energy of secondary power 6 for the ink supply 
actuation system Messrs. at the time at first as shown in the above Qow l) and Cow 2) The power 
consumption of secondary power 6 progresses. At for example, the above-mentioned step S23 under ink 
supply When it is judged that the electric energy of secondary power 6 is not enough (namely, when a cell 
is set to "inside level" from "normal level"); an ink. supply actuation control means shifts to step S33 from 
step S23 in this case. Hereafter, like the case where the electric energy of the secondary power 6 of (low 3) 
is not enough, it is step S33, and since it is [ ink ] under supply in this case, it judges that the supply valve 
22 is opening and progresses to step S34. At step S34, drive control of the actuator is carried out with a 
drive current usually lower than the time, and the supply valve 22 is closed immediately at a low speed. 
Next, a timer is suspended, drive control of the actuator is carried out with a drive current usually lower 
than the time by step S36, the carriage which carries the ink reservoir section 10 is moved to the location 
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of drawing 2 , and separation actuation is made to complete at step S35 at a low speed. 
• ^ [0050] Furthermore, at step S37, the amount of ink supply supplied by the time the supply valve 22 was 
closed is computed, by step S38, said computed amount of supply is memorized to NVRAM, and ink 
supply motion control is ended once. 

[0051] And when actuation of printing etc. is forbidden and a main power supply 5 returns behind until a 
main power supply 5 returns normally, it is the same as the case where the cell of the secondary power 6 
of the above (low 3) is "inside level" that an ink supply actuation control means resumes ink supply 
actuation, and supplies the ink of an insufficiency. 

[0052] Here, the calculation approach of the amount of ink supply to the ink reservoir section after the 
supply valve 22 opens until ink supply actuation stops is shown. It asks for the passage drag coefficient to 
the delivery pipe by viscous change of the ink by the passage drag coefficient and temperature change 
over a delivery pipe etc. for every flow rate per unit time amount of every class (a color type, presentation) 
of ink and class of said ink etc. beforehand by count or experiment, and the flow rate per unit time 
amount is stored in ROM as table data by the class of said ink, and the matrix of said temperature. And 
the amount of ink supply to said ink reservoir section can be calculated by multiplying by the supply time 
amount measured by the actual condition after it calculates the unit time amount flow rate by the class of 
ink for supply, and the temperature at the time of supply and the supply valve 22 opens to this until ink 
supply actuation stops. 

[0053] By the above-mentioned explanation of the urgent supply motion control using drawing 8 -10, it 
roughly divided, and when a change signal notified a power-source change during the high-speed 
connection actuation at the time in a control circuit 1, the case where a change signal notified a 
power-source change during the ink supply processing at the time in a control circuit 1 was usually Gow 
1) explained Gow 2). However, although it is not restricted in these cases that the electric power supply 
from a main power supply 5 stops and explanation is not given about the ink supply motion control in 
emergency in the case of others (it is the inside of open etc. at a high speed about the supply valve 22), it 
will be easily understood from drawing 8 -10 and the above-mentioned explanation that the same control 
is made. 

[0054] Next, with reference to drawing 11 and 12, the 2nd example of the ink supply equipment of this 
invention is explained. In drawing 11 , the ink reservoir section 10 is carried on non-illustrated carriage 
with the print head as well as the 1st above-mentioned example. Said ink reservoir section 10 has the 1st 
liquid room 11 and the 2nd liquid room 12 which are open for free passage through the free passage way 
15. The 1st liquid room 11 has the supply way 16 which is open for free passage to a non-illustrated print 
head while being filled with the liquid absorber 13. The ink stored in the 2nd liquid room 12 permeates 
said liquid absorber 13 gradually through said free passage way 15. It is the same as that of the 1st 
example that a complement is supplied of the ink which permeated said liquid absorber 13 through said 
supply way 16 to a print head at printing Gn the direction of arrow-head A). 

[0055] Fixed equipment of the ink supply equipment section 30 is carried out at the body side of an ink jet 
recording device. Said ink supply equipment section 30 of the ink stockroom 31 in which ink is stored, and 
the point of having the delivery pipe 33 connectable with the opening 14 of said 2nd liquid room 12 at the 
time of ink supply is the same as that of the 1st example, although the format which supplies ink is 
different from the 1st above-mentioned example at a point with a pump 32. Motion control of the pump 32 
is carried out with a non-illustrated actuator, and it sucks up the ink of the ink stockroom 31, and it is 



constituted so that it can extrude in the delivery pipe 33 direction. If a pump 32 is adopted, compared 
with the 1st example, the installation of the ink supply equipment section 30 by which fixed equipment is 
carried out at the body of a recording device will become freedom more. 

[0056] At the time of ink supply, move the carriage which carries the ink reservoir section 10 in the 
direction of arrow head B from the location of drawing 11 , it is made to stop in the location shown in 
drawing 12 ("connection actuation"), motion control of the pump 32 is carried out, and the ink of the 
amount of requests is supplied to the 2nd liquid room 12 from the ink stockroom 31. If ink supply is 
completed, the carriage which carries the ink reservoir section 10 for a pump 32 in hard flow with the 
time of a stop and connection actuation will be moved, and it will return to the condition of drawing 11 
("separation actuation"). 

[0057] Usually, about the ink supply motion control at the time, and the ink supply motion control in 
emergency which the electric power supply from a main power supply 5 is stopped by interruption of 
service etc. after the ink supply actuation initiation at the time, and an electric power supply is usually 
started by secondary power 6, and is started when the power- source change control circuit 7 interrupts 
and the means has notified that to the control circuit 1, ink supply motion control in the same emergency 
as the 1st example is performed. 

[0058] Although two examples explained above explained the ink supply equipment which uses singular 
ink, if the color printer which uses the ink of two or more colors also forms ink supply equipment 
according to the color number, application of this invention is possible. 
[0059] 

[Effect of the Invention] Even if it changes to the secondary power which the electric power supply from a 
main power supply is stopped by interruption of service etc. after ink supply motion control by 
constituting like this invention, and an electric power supply becomes from a cell, when a drive control 
means carries out drive control of the actuator for the drive current with a drive current usually lower 
than the time, ink supply actuation can be certainly completed like the time of the electric power supply 
from a main power supply. Moreover, when the power consumption of secondary power progresses and ink 
supply actuation cannot be completed, it does not produce unarranging, such as ink leakage, by 
suspending ink supply actuation immediately and making separation actuation complete at least. In this 
case, it is not necessary to also cause trouble to management of the amount of ink in the ink reservoir 
section by supplying the ink of an insufficiency after a main power supply return. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll It is drawing explaining the configuration of the recording device which can apply this 
invention. 

[Drawing 2l It is drawing explaining the ink supply equipment of the 1st example, and an ink supply 
front stirrup is drawing showing the condition after ink supply. 

[Drawing 31 It is drawing explaining the ink supply equipment of the 1st example, and is drawing 
showing the condition under ink supply. 

[Drawing 4l It is the schematic diagram showing the relation between the drive rate to the drive time 
amount at the time of the electric power supply by the main power supply, and a drive current. 
[Drawing 51 It is the schematic diagram showing the relation between the drive rate to the drive time 
amount at the time of the electric power supply by secondary power, and a drive current. 
[Drawing 6l It is the schematic diagram showing change of the cell residue of secondary power. 
[Drawing 71 Usually, it is a flow chart explaining the ink supply motion control at the time. 
[Drawing 81 They are drawing 7 and a flow chart explaining the detail of the supply processing in 10. 
[Drawing 9l It is a flow chart explaining the ink supply motion control in emergency. 
[Drawing 101 It is the flow chart which shows the low-speed ink supply motion control in drawing 9 . 
[Drawing 111 It is drawing explaining the ink supply equipment of the 2nd example, and an ink supply 
front stirrup is drawing showing the condition after ink supply. 

[Drawing 121 It is drawing explaining the ink supply equipment of the 2nd example, and is drawing 
showing the condition under ink supply. 
[Description of Notations] 

1 Control Circuit (CONT) 

2 Print Station (PRT) 

3 Current Supply Line 

4 Switcher 

5 Main Power Supply (PWRl) 

6 Secondary Power (PWR2) 

7 Power-Source Change Control Circuit (PSC) 

8 Secondary Power Electrical-Potential-Difference Detector (PDT) 
10 Ink Reservoir Section of Print Head 

20 Ink Supply Equipment Section in 1st Example 



30 Ink Supply Equipment Section in 2nd Example 
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[004 1 ] (n-2) atflfcW^V^tttfftflaWfll© 
(H7^T-y7 f S3)-'fK:» #)#fg-§-#f»WII] 
Klfc«K«#*a»Ufc»fi > ;±IB (b-1) £PNX 

fit, tl9i&*lcJ:9. ilEmWW^WWiaK 1 KiiSto 

s 3 2 x% -&m 6 ©wfe©«#**sasa-e*>5 a»5 

[ o o 4 2 ] r. r. -cttilEoa 5 aHMTO'f *M& 

M##&afcUfc4&^&&£L"0''£>a>-C*>2>a»^ M 
IS^XS'-T'S 3 2A^|2|1 0©^T5'/S 4 3^iStf<, 
^r-^S 4 3<oi¥!»H> EI8lc:*-ri:t3t)-C-fc<9> - 
^-CH-f >'^M^tea i t | -Cfc5^fe^-r s/^S 2 5^ 
^ttil&tfJteTiJFJWi-S*-^ -hlB (b-1) ilBW 2° 

2 2^6>^7 i s/7'S 2 5 Sr^tJigL-SlTL 
[0 0 4 3] X? V7~S 2 ^^*W&©^T**l»f 

(B-i) iHc<-, ±«K5j&sje«**m-3 

5. 

[0044] (B-3) ±|E (B-1) so 
T^TSitSwK^ft^iT'&i/^ />&< fcttt 

ff«W#att. *Ts/7S 3 1 t?tlM^#^##Sr Lfc 
& % 7f j'/S 3 2 -CZ^«I6 ©^i^^T?* 

v\ i-tt*at>m»* ■je*w*A'" -cttv^fmu * 

•r i'T'S 3 3{Cjttf 0 7fy^3 3tll, ttln# 2 2 ** 

etc;t&, a«^«tt)®v^S)msK-cT^^^^-^*? 

IBttflflflidJv ^>^«ft«l 0SrJB*li-5*-r y 

So 

[0045] $ kfc. ^fyT'S 37t, W^#2 2*5 

-ifB-efc5 0 ) , ^fy7 , s3 8t, HuiE^m$tbfcii 
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[0 0 4 6] molCfim^ftT^ft^N ^>^*^n 
>ftto%j6MS*ll&«*»feltlBNVRAMfcE**ih»-CV^ 

[0 0 4 7] flftlB (b-2) <0&&t*>oX. 

^T*-&aoK:3te»*«A* - et4!&v^, '>&< fct>{* 
&#2 2£Wl^ ftMMW*?r*-Zn&<n&tt'?&Z 
Wr&. #V^ifc*.*Ui, B6fc*S^-C, -*«R6©m» 

[0 0 4 8] ^©t&t, -fy?MiM»^ii> 

3 l'T?»f1*fc« ! ft«rUfcft, *TyZfS 3 

i^#2 2f4MV»t:*S9, ^-r j/^S 3 4fclift2K a?£H# 
7^S3 6-e, avtNf«t?)4g:^««Et-«t!5T^^3.3: 

T£-£5« ^y^S3 7t, ^#2 2*5gfl 

S3 8T% SulE3itti$tufc«^*SrNVRAMSc:iEti 
-fv^*fc»tt^«l»t-iS:il*Ti-<5. -tLT, 

[004 9] (B-4) ±IB (B-1) , (B-2)© 

^f^s 2 3-c*iDf±-^fl;a«6©m^** 5 ^-t?fe 

^ c t 3 cD±f7i^.7 i ->'7'S 2 3-C, 6 ©1^3t*5* 

tt,' ^^^*^»^JW¥IS;tt, ^f?/S2 3A^^ 
T^-y^S 3 3(c^i-?>„ EAT. (b-3) 

3 3t> iOi^-CW V^Mi^*T-feSj5^, 

2 2^MSSttT?*)?.t^MbT, ^fy^S 3 4 Kit 

tp. ^r-yzfs 3 4-m, a^itxsv^wmsK-cT 
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y ->v?£l2l2©te«K:#Si£-fr-c, ftMW}ft*i&i$x-?E, 
[0 0 5 0] Sibfc^ ^fy^S 3 7"C\ tM2 2A3 

fy^S38^ mrfE^m$*vfcM*&ftS:NVRAM»C 
[00 5 1] ^UT, ±«2S5^IE«Jft1-?,*-eTOJ 

^^©^f^^Srtt^-r^r.ir'b, _h!E (n-3) ©~ 

[0052] r r-e, {jy&#2 2asgfi^-ca>i=>'f v^tt 

* ©««fe©«a^-i' t*u:*t-r s«BS«a«sfcR^ 
aASE-fcK i s -f ©ttttx-fb* ^ k ± 

*©««i*frlEmg©-7 h y s'^^T^te^Wfcfc'jco 

<o -tLT. m&tt&O-f V * ©«« i ffltttirOA&K: 
±5^^SfE*S:**x m(Ctt^#2 2^s^V^-C^ 

[0053] 08-10 SrA^fcSftMiKttfttMff 0-k 

iERMT?tt» ^c#<^»tx, (d-d a?£B#©«j£& 

IBMMfs* fc, «J#«##1W»ll]l& l fc«jS«l««rii*n t 

ejbfc. 3EmW5j&»e>©*A{W&;SM*.ifc 
i"5©tt, £;h/&©»&K:l8£>:}xS ■£©{& 
©*&•& #i£#2 2-SriSiiT-M c f^i:*) oKft 

H#© -fv * tt*6»f£fiiiJitp V vCSftU! # $ *vT V ^ 
IDaicD$J^)d5/«C$H'5r IH8~1 0&UUii2 

[00 54] #cK, Bll. 12 £r#J$ LT, *&W<0 

4^?ffi%i$im<on2mMm\zo\,^Tmwtz>« mi i 

fc*5^T s -f^?S£gU o'tt, ±fEL7UglH5&M£ 

Sivc^*. «wa^v*is«>«i of*, mm&i 5&tf- 

5. Iltlll S&frRiR** 1 3 TJWfc SfrS t t 

T^£. 3?2?£^1 2^fffU$^"Cl/^f V^tt. MIE 
igil&l 5«riioT**fc1IWB«flE!fttt8-l 3^g@-J- 
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5„ fltrlB^!»ilX*t 1 3»cgigLfc^;m> HtrfBtt^ 
igl e^riioTPPfiiJ^^fi^aJ^s/ -(fcfliA 

[005 5] -O'^ 3 Ofi, -f^-^y h 

KSSVA 3 0 (i, ±fE Lfc^ 1 l&ttffl ili^v^ fcttilS 
-r§mSC* J ^7'3 2tc«t5^-Cti5Si-5^, -f^** 

ifjfc-t-s-f 3 i, wv*ttiiei*K:*MEiff2« 

^i 2©MDa5i 4tsajtBrte*iiye-'<-f ^"3 3**i- 

[0 0 5 6] >f ^^*M&B*tfi» HHOttW>b$cW 
B^^i-'TV^^feasi 0Sr^«1-5^r^y y5?*r«M& 

s*, mi 2tc^i-ti:«T*#ih$iir ( mmsmi ) > 

^v^3 25rih*, ttMEftW^fijK^AIc^ 
V^fgfcgBl 0 5r^tt5*t y yS?4r#«bjS*T, El 
1 1 ©^flS^M-f ( r^gittf^J ) o 

[0057] ^^MtiMbfmtP. »tati» 

e>©m^^* s f*ih$ix, «*{M&*s-*mW6fcJ:9 
[005 8] £Jl±IttPJ Ufc 2 OCDSUfctflJ-m, HMRO-f 
[0 0 5 9] 

sra^B# J: <o m *m®mm-?T ^mrnmrn 
s it 5 w s©®aic 1 3zm* # s ftw^ 

50 ^tfo 
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[02] »lsat«0'fi'^*M&3l«S:lftWi-5Bh?*> 

[0 3] IBiUltMO^^^MIftttB^Rn^B-Cfe 
[04] ±m«k:J:*«A<lfe(&B*©raJiB*MU:*rt-5B 

[07] «#l»o^^«IWMM!W*rttWi-«7o- 

[08] 07, i oicj3rtsMie«yaoffii»Rni-« 

[0 9] *^©^^1lWMMW>llPtr»Wi-57B-- 
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